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[57] Abstract: 

PURPOSE: To obtain the DNA fragment containing a gene coding diaminopimeric acid 
decarboxylase from Brevibacterium-flavum, and capable of transforming a Coryne type 
bacteria to produce useful products such as L-lysine, etc., in a high efficiency. 
CONSTITUTION: A novel DNA fragment expressed by formula, etc., containing a gene 
coding diaminopimeric acid decarboxylase (EC -4. 1.1. 20), derived from a 
Brevibacterium-flavum [e.g. Brevibacterium-flavum MJ- 233 (FERM-BP-1497), etc.]. 
The enzyme is obtained as a form of an objective DNA fragment, by culturing 
Brevibacterium-flavum MJ-233 until the logarithmic growth phase, collecting the 
microbial cells, suspending them in a buffer solution, subjecting them to 
bacteriolysis with a lysozyme, a protease and a surface active agent, etc., 
collecting genes from the bacteriolytic solution by a conventional procedure, 
treating the genes with a restriction enzyme, and cloning a DNA coding 
diaminopimeric acid decarboxylase. 

[51] Int'l Class: C12N01509 C12N00121 C12N01509 C12R00113 
C12N00121 C12R00115 
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yi/b'/^f !l!)A'77/U ( Brevib evibacteriumflavun ) ^1/^7!) !>A • 77/U 
acteriun flavum ) &3fe<0^7 ^ / V ( Brevibacterium flavum ) MJ - 2 3 3 T*£>5S8*S 

*«>7— t? (EC 4.1.1.20) ll:|Bt©DNAWffr q 
DNA$rfr 0 [gfl*3®3] *©DNA«*K?!I: 



AlUULlALAO 


TTr AAA »TTT 

1 llxAAAATTT 


CaATGAACTT 


CCOGCACACG 


TGTGGCCCCG 


CAATGCCGTG 


60 


uuLUAAuAAu 


A fY*/W*TT/ , T 

ALWjUj itgt 


CAUUjILGCT 


GGTGTGCCTC 


TTIVT/' ft /V»T» 

TGCCTGACCT 


CGCTGAAGAA 


120 


1 ALWfAAUJC 


LAtiGTTCGT 


ArT/T A /V* A/* 

AGTCGACGAG 


GACGATTTCC 


GTTCCCGCTG 


TCGCGACATG 


180 


#vvr * rrw at 


iCGGTGGACC 


AGGCAATGTG 


CACTACGCAT 


CCAAAGCGTT 


CCTGACCAAG 


240 


AULAlTuCAC 


GTTGGGTTGA 


TGAAGAGGGG 


CTGGCACTGG 


ACATTGCGTC 


CATCAATGAA 


300 


CTGGGCATTG 


CCCTGGCTGC 


TGGTTTCCCC 


GCCAGCCGTA 


TCACCGCGCA 


CGGCAACAAC 


360 


AAGGGCGTGG 


ACTTCCTCCG 


CGCGTTGGTT 


CAAAACGGTG 


TGGGACACGT 


GGTGCTGGAC 


420 


Trrrr a/* a /*•/■» 

TCCGCACAGG 


A A ✓N'T* A A A aT^T* 

AACTAGAACT 


GTTGGATTAC 


GTTGCCGCTG 


GTGAAGGCAA 


GATCCAGGAC 


480 


GTGTTGATCC 


GCGTAAAGCC 


AGGCATCGAA 


A*"* y^l A « A /S t-y SS 

GCACACACCC 


ACGAGTTCAT 


CGCCACTAGC 


540 


CACGAAGACC 


AGAAGTTCGG 


ATTCTCCCTG 


GCATCCGGTT 


CCGCATTCGA 


AGCAGCAAAA 


600 


GCCGCCAACA 


ACGCAGAAAA 


CCTGAACCTG 


GTTGGCCTGC 


ACTGCCACGT 


TGGTTCCCAG 


660 


GTGTTCGACG 


CCGAAGGCTT 


CAAGCTGGCA 


GCAGAACGCG 


TGTTGGGCCT 


GTACTCACAG 


720 


ATCCACAGCG 


AACTGGGCGT 


TGCCCTTCCT 


GAACTGGATC 


TCGGTGGCGG 


ATACGGCATT 


780 


GCCTATACCG 


CAGCTGAAGA 


ACCACTCAAC 


GTCGCAGAAG 


TTGCCTCCGA 


CCTGCTCACC 


840 


GCAGTCGGAA 


AAATGGCAGC 


GGAACTAGGC 


ATCGACGCAC 


CAACCGTGCT 


TGTTGAGCCC 


900 


GGCCGCGCTA 


TCGCAGGCCC 


CTCCACCGTG 


ACCATCTACG 


AAGTCGGCAC 


CACCAAAGAC 


960 


GTCCACGTAG 


ACGACGACAA 


AAOCCGCCGT 


TACATCGCCG 


TGGACGGAGG 


CATGTCCGAC 


1020 


AACATCCGCC 


CAGCACTCTA 


CGGCTCCGAA 


TACGACGCCC 


GCGTAGTATC 


CCGCTTCGTC 


1080 


GAAGGAGAAC 


CAGTAAACAC 


CCGCATCGTG 


GGCTCCCACT 


GCGAATCCGG 


CGATATCCTG 


1140 


ATCAACGATG 


AAATCTACCC 


ATCTGACATC 


ACCAGCGGCG 


ACTTCCTTGC 


ACTCGCAGCC 1200 


ACCGGCGCAT 


ACTGCTACGC 


CATGAGCTCC 


CGCTACAACG 


CCTTCACACG 


GCCCGCCGTC 1260 


GTGTCCGTCC 


GCGCTGGCAG 


CTCccccac 


ATGCTGCGAC 


GCGAAACGCT 


CGACGACATC 


1320 


CTCTCATTAG 


AGGCA 










1335 



4.1.1.20) Sr-3-K"f**e^«r£tfDNAKtf # 

Met Ala Thr Val Glu Asn Phe Asn Glu Leu Pro Ala His Val Trp Pro 

1 5 10 15 

Arg Asn Ala Val Arg Gin Glu Asp Gly Val Val Thr Val Ala Gly Val 

20 25 30 

Pro Leu Pro Asp Leu Ala Glu Glu Tyr Gly Thr Pro Leu Phe Val Val 

35 40 45 

Asp Glu Asp Asp Phe Arg Ser Arg Cys Arg Asp Met Ala Thr Ala Phe 

50 55 60 

Gly Gly Pro Gly Asn Val His Tyr Ala Ser Lys Ala Phe Leu Thr Lys 
65 70 75 80 

Thr He Ala Arg Trp Val Asp Glu Glu Gly Leu Ala Leu Asp He Ala 

85 90 95 

Ser He Asn Glu Leu Gly He Ala Leu Ala Ala Gly Phe Pro Ala Ser 

100 105 110 

Arg He Thr Ala His Gly Asn Asn Lys Gly Val Asp Phe Leu Arg Ala 

115 120 125 

Leu Val Gin Asn Gly Val Gly His Val Val Leu Asp Ser Ala Gin Glu 

130 135 140 

Leu Glu Leu Leu Asp Tyr Val Ala Ala Gly Glu Gly Lys He Gin Asp 
145 150 155 160 



-2- 



t 



Val Leu lie Arg Val Lys Pro Gly 

165 

lie Ala Thr Ser His Glu Asp Gin 
180 

Gly Ser Ala Phe Glu Ala Ala Lys 
195 200 
Asn Leu Val Gly Leu His Cys His 

210 215 
Glu Gly Phe Lys Leu Ala Ala Glu 
225 230 
lie His Ser Glu Leu Gly Val Ala 

245 

Gly Tyr Gly He Ala Tyr Thr Ala 
260 

Glu Val Ala Ser Asp Leu Leu Thr 
275 . 280 

Leu Gly lie Asp Ala Pro Thr Val 

290 295 
Ala Gly Pro Ser Thr Val Thr He 
305 310 
Val His Val Asp Asp Asp Lys Thr 

325 

Gly Met Ser Asp Asn He Arg Pro 
340 

Ala Arg Val Val Ser Arg Phe Val 
355 360 
He Val Gly Ser His Cys Glu Ser 

370 375 
He Tyr Pro Ser Asp He Thr Ser 
385 390 
Thr Gly Ala Tyr Cys Tyr Ala Met 

405 

Arg Pro Ala Val Val Ser Val Arg 
420 

Arg Arg Glu Thr Leu Asp Asp He 
435 440 

■c^^nsi/r^/f^ y >&f% t? (ec 

4.1.1.20) £^~K^*fie^£^frDNA»rK\> 

DNAtftW^AJiifcM^^^ K 
I ItJfcJS 6 1 SlJfcJI 1 - 4 CO V ^-rttfrX* t otcf2tttf) 

e^«r*trDNAWf>!-«r««-t-«|a»^^7^5 K 

7 J SlJfc^ 5-601 *-f tlfrT>t OlCftlfctf) 
10 O O 1 i 

*^#*->7~ & (ec 4. 1. 1. 20) Ki*5ftfi? 



He Glu Ala His Thr His Glu Phe 

170 175 
Lys Phe Gly Phe. Ser Leu Ala Ser 
185 190 
Ala Ala Asn Asn Ala Glu Asn Leu 

205 

Val Gly Ser Gin Val Phe Asp Ala 
220 

Arg Val Leu Gly Leu Tyr Ser Gin 
235 240 
Leu Pro Glu Leu Asp Leu Gly Gly 

250 255 
Ala Glu Glu Pro Leu Asn Val Ala 
265 270 
Ala Val Gly Lys Met Ala Ala Glu 

285 

Leu Val Glu Pro Gly Arg Ala lie 
300 

Tyr Glu Val Gly Thr Thr Lys Asp 
315 320 
Arg Arg Tyr lie Ala Val Asp Gly 

330 335 
Ala Leu Tyr Gly Ser Glu Tyr Asp 
345 350 
Glu Gly Glu Pro Val Asn Thr Arg 

365 

Gly Asp He Leu lie Asn Asp Glu 
380 

Gly Asp Phe Leu Ala Leu Ala Ala 
395 400 
Ser Ser Arg Tyr Asn Ala Phe Thr 

410 415 
Ala Gly Ser Ser Arg Leu Met Leu 
425 430 
Leu Ser Leu Glu Ala 

445 

77^A ( Brevi bacterium flavum ) te3feCDDN ABfr 
[0 00 2] 

(EC 4.1.1.20) ft, ^m^&mm^t LT/8^6ft 

s l - y v><o£4t&\za*+&xmto\zGm*»mv 

bLXlt* xv/xytr-^y (Eschgrichi 
a coli) ^coififc^ (J. Mol. Biol., 268, 321-331, 
1983 &®) . *5J:U<=i V*'<*T y £A • JfjUfxlJ 
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A ( Corynebacter i mngl u tami cum ) &5fe<£>xft<c-7- (Hoi. 
Gener. Genet., 212, 105-111, 1988: llol. Gener. Gen 
et., 212, 112-119, 1988: Hoi. Microbiol., 4(11) , 1 
819-1830,1990 #fi&) Ko^TOS^jtt&a fc<D<7\ 

^l^^^r ]) VJ* - yy/<J± ( Brevi bacterium flavu 
[0 0 0 3] 

[*Wi«»*LJ: *«Wcogtttt, =y 

^^MlCJSi-^y^^^r U *A • 77^A (Brev 
ibacterium flavum ) &%<K>i/T ^fyj ygff^/U 

[0 0 0 4] 

*fcfc^£^tfDNA»r#fclii»U &DNABrK-£S 

(CSofco HP^^^Ii, (1) 7lstrs<?T\) *}J* 
'Vy/^J* ( Brev ibacterium flavum ) 5 / 

tf* y ^*/^^rV5- tf $r =i — Ki-aae^** 
tfDNA»ffi\ (2) ttDNAWtf«r«W"*a»«;t 

^7^5h\ (3) ma&xT^*^ KK:J;«)7f2®& 
co±EDNA»f>r^^6wi:lc<t =>y*ltffligf*j 

[0005] 

(^T^n^r r A Wffrj bMFr&zk&h*. ) t 

tt. L - y ^><DffJE#-Cfc$ meso-v'T $y^J)^ 



y^!)y®7^fr>7-^ (EC 4. 1. I. 20) &=i 

[0006] *^<oi?r$;^ y ^f*^^^ 

7— tfsr=»- K-rsae^^tfDNA»f^w:-twifcs 

7 7^ ( Brebibacterium flavum ) M J - 2 3 3 (FER 
M BP-1497) *5ii;-?:<Oft3fe«c*d5»jBlCfflV^ix«. 

[0007] Aiiwm±e=»!J*s»rau ^^ff^utr 

/^7U!>A.77^MJ-2 3 3 (PERM BP-1497) 
ft<a&£#DNA±K#£U *CD&£#DNA£jfi^ 

77^AMJ-2 3 3ttc0^ai^b«j5felCi:^Sfefeft: 
DNASrfflttJU K!fefefrDNA«:iBS^MRR»*, ^ 

xtf s a u 3 Ai&m^Tto&#m-rz>. m^htut 

HSG2 9 8 (£ffi&Sl) fc*ttfci:D*PA-r5. ^6 

--tf»e*as*3iLfc*i!Mi (30a: y t r • n y ) ^ 

^CGSC4 34 5 [x^j-!).t7'3ij 

• * h y t • ty^- (Escherichia coli Genetic 
Stock Center) , h * > h - - s<s(*v *s 

— x x-/u.ar:/<-v'>f7'f (Department of Biolog 
y, YaleUniversity) : P. 0. Box 6666 New-Haven, GT 06 
511-74, USA «:««HEiftU B*«ra#W«I± 

^^rfT/u^y-sDs^ici^^tnu, s^ft 

ffl®mmxwm-tz 0 nehfcDNAifrtm A* 

T^y • 77/UMJ-2 3 3«clt3^0A»f>i-$rflfe» 

[0 0 0 8] ±.&*m\Z£*)'&bflZ>AMfr(DtotLX 
±f2^Uf/^7y ' 77^'AMJ - 2 3 3(D 
Sfefe&D N A BB1$% S a u 3 A I \Z X 0 L 
T^f>il5, ^^^j^Jl. 5 k b<DDHAWift£mtfZ) 

DNABfr^fe4S-««IR»*lcJ:0 9JWLfc»«) % fKK^ 
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[0 0 0 9] 



suns* 


S3S38&R 


fl)ffiR*<0** S ( k b ) 


Ac c I 


2 


0.2. 0.4, 0.9 


Sac T 


1 


0.2. 1.3 


Sal I 


1 


0.2.1.3 


p vu n 


1 


0.6. 0.9 


D r a I 


1 


0.4. 1.1 



[0 0 10] 4;fe\ *W«B»lrfcv^x, MiS^9K^J:6 

*5<fctf7*7:*S KO*«£tt, 7#o-* 

yj*#y 7 — V U phage) ODN AtrftORIWl H i n 
dIII^«WfUr#e>Jx-&»-7-lJJEj5Pfl!>DNA»f^O^ 

xi/x !itr-3i)o7r^' x-vtx i 7 

4 77^ (0x174 phage) COD N AfrigJPBggfKH a 

_e 1 1 1 r #J ft t x # b ii £ ftR *n co d n a ft © ft 

-# y r * y /ur s Ky^±Tw*»E»T»*fts« 

NAfttf0*#$0>ft£ic:fc^T« 1 k b «JiO«tf*> 

e>ixsie*«:«fflL, too. i k ba»e>i k b^wow 
Jto*#£tcoi^Tte4%#yT^ y/wrs: K^Aitft 

10 0 1 1 ] — iBLfc^l/^<^^!l 7 A • 77 
✓<AM J - 2 3 3 tf>?fcfe#D N A frIEJIBBttB s a u 3 A 
I Sr/Bv^T r t J: 9#<bn**£ Stfft 

1. 5 k bcODNA&rtfldoV^Ttt. ^-aSSBai&T* 
7*S KpUC 1 1 8*fcttpUC 1 1 9 (ftffittW 
WAV**^***** U-*^ K##£ (dideoxychain 

termination method, Sanger, F. Proc. Natl. Aca 
d. Sci. USA, 74,p5463, 1977) \Z £ 9 % Z k 

- 7i/-^#s^bftjiu^7$/ tr> y >&7# 

tf*3-Kt5Ifirrtt* 4 4 5i@C07^ 
/&£a- K-fS 1 3 3 5**#fl*b«rit£ftTV*a. 

10 0 1 2] E?Q#^: liz.mtSti^WOm^'tL 



«:=»-Ki-«ite^«:^trDNAWf>M*, -35*S«)ay* 

a»»a!!ft#DNA*»e>*(t*'ttfcfeoo*4fei", ii 

/ *v y ^itx*/^*^— K+sae^* 
ae^t«tf*t 5 k b©DNAWftfo#«w 

7— tf«ra-Ki-«6Jte^«r§tfDNA»r>S- (Attfr) 

£ay§fc7*7* s k*<**-, ay*ffl»ifrt 

S*rf<57*?*S K****— [CftM-a^fclcJ:!!, n 

^-<o^*e>-f> ay*S!tt®f*3-c^r$/tr^y 

t>J:v\ 

[00 1 4] *&w<DAKK&mA.-rz>zt&vz. a 

X.rf, 7*7^5 Hp CRY 3 0 (#§1^3-210184^ 
^i) ; 7*7*5 KpCRY2 1, pCRY2KE. pC 
R Y 2KX, pCRY3 1 , p C R Y 3 K E**J:T/p C 
RY3KX <4MHJF2-276579*4fc» ; 7*7* ^ KpCR 
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Y2*5j;tfpCRY3 (^^1-191686^^) ; ^7 
* S K p AM 3 3 0 (#Bf|Bg58-67679^fg) \7y*X 
Kp HM 1 5 1 9 (»H|Bg58-77895^#) ; ?y* % 
KpAJ 6 5 5, p A J 6 1 l*>J:T/p A J 1 8 4 4 
(^§8Bfg58- 192900^&) ; 7*y * ^ K p C G 1 (ft 
BfjBg57-134500-*HHS) ^7^; K p C G 2 (#&8Bg5 
8-35197#£ft) ;/7^;KpCG4*JJ:^pCGl 
1 (#0flBg57-183799-£-4HS) ^7^7^^ h'&W^t 

a^iwe, rnwT't, 

/7^^ KpCRY30, pCRY2K pCRY2K 
E, pCRY2KX, p C R Y 3 1 , pCRY3KE, 

pCRY3KX*^S|c^i>^ix5o 
[0 0 15] ±L&y*yAi K^^-pCRY3 0£p| 

SH~5;fr&m#J£^Tf^:-?\ ^nrx^^y £A • 
^^^^-^^ ( Brevibacterium station is ) IF012144 

(FERM BP-2515) frb7y* $ K p B Y 5 0 3 «Mfl¥ 
1-95785^^) DNA&#jfc(:i,fc*)8JtiiU wtlSrfB 
EBggfg Xh o I -C^lLt, 7^7^^ K«M*iS£&fE£ 
^SiSfc^£^tf*t£;Wft4. 0 k bCDDNA#rJf£ 

«Jf?W-r o I^KLTa*;/?*^ KDNA^ftJ^SSTE 
coR I feJ ^Kpn I T*&3glT, ^7*^ K^Jtffc: 
tft&£*]6iftfc^-£r£tf*:t £dM$2. 1 k bODNA 
WrK*®*)M-t 0 &bti1t 2 o(DD NA»r^ *y*y 
KpHSG2 9 8 (£igj£K) <D E co RI- Kpn 1 

KpCRY30$rSijK-r$wt^-Ct^ o 
[0 0 16] ±12^7 K-<** <0*%W 

^rtelfflieAWtffcitfWgLfc:/?*^ K-<?*-£ 

i^ll^^^T^^-DNAcoflR^TlCDNA 

^7^; KpCRY3 0^co*?g^cOA»rK-0»A 
I*, KpCRY30CTfi^ Bam H I -CUE 

— ^^^-K-rSitfe^^tfDNA^ (ABrtf) «r 
D N A y #-i?-C&££-£ * r £ K J: 9 f? 9 w £ 0 V t 

[0 0 1 7] *>< LTit$£fr£*&lsfl(DAffitf£:7*7 
^U'pCRY3 O^&ALItm&^yyX* TO, ^ 

a o *3B93#*>I±, .LO:/?*^ K£ "^7^5 Kp C 
RY30-lysA" fcA45bfc. $7^7^^ KpCR 
Y 3 0 - 1 y s A<Of£$;frSfcl;:oV*Tfi, &&mMW 3 



ae^sr^tf^ y*isttsrt-ea«*5»^t6/.c^7^^ 

n5««(E«*^«i*rffl^rSftSUT«i*A< l - y 
[0 0 18] ^EWKiSigEafiSU:/?;* S K-CflW 

e* us ltwu y en* 

tf, 7'U^^fyi)A'77^MJ-2 3 3 (FERM 
BP-1497), 7*l/f/^7ll!>A'77/<AMJ233 
-AB-41 (FERM BP-1498) , ~7 Is 7" ] J & J* ' 

77/^MJ 2 33-ABT-l 1 (FERM BP-1500), 
yW/^ty- y £A • 77^AM J 2 3 3-ABD-2 
1 (FERM BP-1499) *imYl btlZ* ±IH FERM 

BP-1498 (Om^ti FERM BP-1497 (DmWZM&t LTD 

A*fttt*£4fe-C*>* (^^Bg59-28398^##M) D 
FERM BP-1500 crjggfcte FERM BP-1497 CD8#£ 
&ft<t l^L-a-7-;/^F7^7^ 
te£&t*T*>* WHBS62-51998^^#^) . $ P> 
IC, FERM BP-1499 COH^Ii FERM BP-1497 <Dffr&£j& 

T£>5 0ftraBB61-177993^£##Jia) c 

[o o i 9] ±&m&to<nmc^ /u^fDC.A' 

T^^^Ttf^* ( Brevibacteriumammoniagenes ) ATCC 
6871, ^ ATCC 13745, m ATCC 13746, ^UtT/^r 
y !7 A • *fs< y 7> A ( Brevibacterium divaricatum ) AT 
CC 4020, 7*UW7!)7A-7^h7T-^>^A 

— ( Brevibacterium lactoferment-um ) - ATCC 13869; ]) 

^A • ^/W^ ^ 7^7 A ( Corynebacterium glut 
ami cum ) ATCC 31830««rS**^*i: LTffl^SCi t 
-C^6o ^*5, ^itLt7*Uf^7!;7A'77^ 
AM J - 2 3 3 **<0M**:A1V*$»£\ 
«7'7^U , pBY50 2 (^MBS63-36787^-^# 

PmiCtt, KpBY50 2^ 

*t5wt^U^ 0 >^7^^ KpBY50 2iSr^ 

— (Bacteriological Review), ^36^, 361M, 1972^ 
&m] Q ±Zd.7y*^ KpBY5 0 2«rA*tti:IBl*t 

[0 0 2 0] i&±l7*U^<^7!l £A • 77^AMJ 
-2 3 304f^^lc|i§t51^ 0**1*0. 2 
-50 tfg/ml m&<OT9 y ^l/^t L<lt^^ 
WJ*y*u * K««r«*-t-5*»lClm 1 ^fcO^il 0 

^L^d5b<^3 5 < C-e«2 4^ra^*-T6o wCO^#?$ 
LT^«%(Cft# L, I&3 5 2 0 
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MMMrfrtti'\ 7y*^ Kp BY 5 0 2&ffc&ZtiX\/* 

BY 5 0 2i£\& : &$h1t7u\?s<>7^y ?A • 

lo o 2 i ] ±e= y*Si»BS^<o«r«2iajft^^7^^ 
K*>««E*te£ LTtt, ^s^y troy (e^ col 

i) io&TfzL/l'F^T • ( Erwinia carotovor 

a) \CH*^Xtot>tlX\t^Z±o \Z l*-* • *A • 
V (N. H. Calvin) *5cfcr/fc- • • ^-7-l7vV h (P.O. 
Hanawalt) > J"/!* • • /<^rD tni/- (Jo 

urnal of Bacteriology) 170^ x 2796H, 1988^ ; >r— 
•>f (K.Ito) lb, T?})$;^=l : ?>v- Tl/Y • 
/M^nS^fr/l" ^5:^ MJ— (Agricultural and Biol 
ogical Chemistry) s 52g. 293H> 1988^ #J$L DN 

AS^tc/NVv^s«ri§m-r^*iSfe [tm -f-h^ (y. 

Satoh) <b, v?^~ ^/U ■ • ^ h y T/l^ • ^ 

-< ^ n/<v< ^-n v?— (Journal of Industrial Microbio 
logy), 5# % 159M> 1990^] *$£r*ljffi-f£ * t 

[0022] ±&<D%mxm%imi,xftbtiz>i?T$ 

2 3 3 &3fet*Oi&#;fr&£, £*TtC3$-<6 P #e>ftfcfl2 
[0 0 2 3] m»+oBUMb LTtt, ^/v=* 

%xhz> 0 mmmtLxn, T^^^mit\t 

[00 24] &«^&JB£;l:fcll&«t££ LTIi, y > 



#*ffl#tt-«fctt 2 0-4 ot:, ^1<M25- 
3 S'ttc, ^co P Hli5 — 1 0 N »tL<{j:7^8^ 

aa*K*yt«:r/^y zmmLxftiz 
k&x%z 9 %mmm\*m# i~7 aw t+zzk&x 

[00 2 5] ±ffl^ft-C»6JxS*#**fcWL««Mb*» 
-y^«r»ai-a^fc^-Ct5o ^IC^^J^i 

[0 0 2 6] 

&3fc£>DNA»r>i- (A»r^) (D^n-vft 

(A) -fU\^/<^7- V > 7 7/<AMJ-2 3 3 <ft£ 

*^riW«A«i* CiiafiK : ft* 2 g, 

-A_7_g "^^=*_y-r7-A- 0 . 5 g % y VK-^ y !7 

A 0.5g, MgS0 4 - 7H 2 0 0. 5 g. Mn S0 4 
• 4-6H z O 6m g, FeS0 4 -7H 2 0 6mg, 
filfx^2.5g, 5 g> 20 

o g % ^ >- i 0 0/i g x ^u=i— ^ 2 o g 

^@7Kic^«Lr l i l l £/8vvr:7Vev< 

^r" y ^7^ • 77/UMJ -2 3 3 (FERM BP- 1497) & 

tiitmi$&, y y^-A^ i o mg/m i 

S^tt lOmM NaCU 2 0mM h y ^» 

ffff (pH8.0) , ImM EDTA • 2Na]l5m 
llCSSBUfco ^>Ti»ISlO0 Mg/nlt^n 

1t 0 £ h \z%L%km& 0 . 5 %iw Kr^Mt hVV 

» (1 : 1, v/v) 4r»ADt, MtlO^S^ 
legaLfc&, ^fi^r 1 0-1 2r-C2 Qftm. 5,0 
0 0Xgo8t»|||:wi ^^±»®^$r^Lfc 0 

^K^-hy vj*z*<D$Li&m8Lfro. 3Mt/«c5<t 9^ 
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Lfcaicaeufco #&*ifcDNAtt, mm dha; 1 

OmM (pH7.5), ImMEDTA- 

2Na] 5m 1 £i&&PLT4 , CT— fclMtUfcfc, XK 

[0 0 2 7] (B) v^r^/^ y^x^/U^^->7 

ttsa (a) ^T^bti^yu^^^y 77^ 

MJ - 2 3 30±DNA®f£ 9 On 1 1 unit <D 
ftm&m s a u 3 Alt 3 7t:-r 1 5 #P(fl£££i*-Cg& 

tPMBBBK S a i I 5 ' 2 b 

<0*»»*3ftS 5 0 mM h^a««(pH7. 6), 10 
mM^ft^WF-zK 1 mM ATP, 1 OmM M 
gCl 2 , &£XfiT 4DNAV if 1 unit <tfc*J; 
5IC#lS#*rainU 4t:-Cl 5^miR«;$-ti-T, DN 
Afctt-g-Siirfc. 

[0 0 2 8] ±ffl#«CJ:iJ»6;h,fc:/5>;*5 KM* 
JflV\ »ffc;fr/l^>*A& [J. Mol. Biol. , 53, 159 (197 

o)] Kj^aasa^rs/ y yKf*/^^^?--!? 

y t T • =» y (Escherichia 
coli) CGSG4 3 4 5 ( 1 y s A) [() rttti^T^ 

4t(E»-Lfc.^Ke».ufc«ia^s^.y-fc.z^a-yx.G- 

SG4345 (lysA) 8c£, >V 5 0m 

g«r**t4a«»* [*&J* ; K 2 HP0 4 7 g> KH 2 
P0 4 2 g > (NH 4 ) 2 S0 4 1 g, Mg S0 4 • 7H z O 
0. 1 g> VtVzi-* 2 0 g*3j;tf^ 1 6 g£&@ 

* l 1 lc*fc#Lfc 0 :«Hc4fL 

fc^r s / 1* > y yi^a/i^*^ k-T<5 

^ KpHSG2 9 8^#^2. 7 k bODNAtftftC 
JD*., ^$*!)1.5kb^jfADNA»rWSs!)6n 
ft 0 *&W#bn, zcozfy*^ KS: 77^^ KpH 



SG298-lysA" t A* Lfco 
[0 0 2 9] (C) S?T ^fyy ^^T^/W^v^ 

fiftfE (B) -eftMtfcT^XS KpHSG2 9 8-ly 

s Atc^^ti6^fADNA»rK-$:ri2^»il-r^7X^ 
Kpucii8 &fiifiK) id^n-s^ufc. 

tfrtS:/?X$ KpHSG2 9 8-1 y s AtriUHHRB 
am H I fe<fcr;«||gB» H i n d III fcgj£3gT#fe 

Kpuci i s^mwrnmsa 

mH 1 jS^l/WBWSK H i n dlllfcKJSS-ttTftfeft 

5 OmM by*J®ffi*£ (pH7. 6) % lOmMi^f 
t^l/^h-/^ ImM ATP, lOmMMgC 

1 2X *5«tt;T4DNAy^f— ^ lunit £&£J;5iC 
#J&#£*toU 1 2^-C-l 5l$Rfl&££l£-C DN A 

[0 0 3 0] ftfctifc:/?** W^^T, 
/W^Att (J. Mol. Biol., 53,159, 1970)(C £ 9 fftfE 
:t^3iy fc7 ■ 3 y CGSG4 3 4 5#fc?8jHEJ*U 
* t W 5 0 m g Mt5I«»i l»OL: K 2 

HP0 4 7 g> KH 2 P0 4 2g, (NH 4 ) 2 S0 4 lg % 
Mg S0 4 • 7H 2 0 O.lg, X 2 0 g*5j: 

tf*3e 1 6g*»«U 1 1 £ + fcifctf 

U B«**^b*ttlcJ:9y7^$ KDNASrttWL 

ttfc»«*«:T^o-->iy/Hl*i|c|!iic«Lfc«*, 7* 
7^; KpUC 1 1 8 <D*$ £#j3. 2 k b ^JDNASr 
frlcau*, *££#>l. 5 k bOflADNAtftftfttab 

h^1t 0 ^ODNA»f^<Dil!IBW*9IWfA»H«rHlic 

[00 3 1] 
[^2] 
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S_2 

7*7*3 Kp UC 1 1 8- 1 y s A 



Bflggg jgggttg 

Ac c I 3 
Sac I 2 
Pvu l 3 
Sail 1 

[0032] ±&m2ic7FLitm®.&m<o®mmft{c£ 

QmmttttbtiZfyxS K«r, "79* 5 KpUCi 

18-IysA" *«*l,fc Q J^_hlC<fc«9, v?7^f 
^^J^l.SkbODNASrK- ( Bam HI- Hin 
[00 3 3] 3Hfeftl2 

©DNAWfrttjaSRaifc, ^7^^KpUC118^ 
fcfipUC 1 1 9&/Bi*&i?^;rtri'*? u*? KB* 
& (dideoxychain termination (££9, ®2{C^ 

jEaseiea** = i 4451. 

[00 3 4] &fcfl(3 

7yx* KpCRY3 0-l y s AOftf&teXXf^ V * 

(A) /7^U'pCRY30-l y s AOglgg 
gftfll (B) tfbix^^^ KpHSG2 9 8- 

lysA 5^tg^ 5 units <£>%1B51»* B a m 

H 1&±V H i n dlllk. 3 7^ imfS\BLft^itX 
*ODNA^*©5|5tt«tt«r*ft^J:9ftyi 
LT«t**£Lfc. :ODNA^^ Bam HI V 

*lr4>ft*ME0 5 0mM HJattMC (pH7. 
6), 1 OmM l"f h^/K ImM ATP, 

1 OmM MgC 1 2 , fc«t^T4DNAy^— fef 1 un 

it fc*6J:5lc#rt»«:WlPU 1 2 f fc-ei 5BMBE 

[0 0 3 5] »bHfcg»DN AfeftilRatgH B a mH I 
3 units t 3 7 < fc-Cl#ME*4*T»&*ifcDNA 

#W¥3-2ioi84^£fgicffi*co;fr&;cg^T 

afiU^^^ KpCRYS 0 1 ji g£ffi]|Bft$B 



WBrBrfrg>7*:» $ < k b ) 
0.9, 3 8 
1.3. 3.4 
0.6, 0.9, 3.2 
4.7 

a mH I 1 unit fc 3 7tST 1 l*nfiJ&S*"C»e>*l/ 
fcDNA#AHfcfcfcKteu r<0fc£?C£6 5tTl 0 

50mM bV *m*fc (pH7. 6) , 1 0 mM 
^f^Wh-/K ImM ATP, lOmMMgC 
1 2 , *5<fctfT4DNAy#-i? 1 unit 

#j*»«rfR!lPL. l 2t:-Cl 5*|IBS*S*-ti:"C, dna 

£itrfc 0 »Mtfc:/?*5 KHCfcJHt* 
T, ffirEXttttl (B) MIMft*)#ifcU:,fc*K UMBOS' 
*!ltr-3KGSG4 34 5«WB6»U 

^w^^«r5 0ii.g/Bi©»flt-c^*ri-«a!^jft [» 

^:K 2 HP0 4 7 g, KH 2 P0 4 2g, (NH 4 ) 2 SO 
4 lg, MgS0 4 « 7 H 2 0 0 . 1 g , * 2 

Qg&XXfmji 1 6 g £JS9;kfc:Mlf UT 1 1 

«»MU a»**^fe*ft«cj:i9^7*^ KDN 
A£ttfflLfc 0 WL^7°7^; KSrttflffi»*^J:9^ 

fctt*. 7*7* KpCRY3 0C0*££jft8. 6 k b 
. ODNAKfrlcttJit, ^^1.5kbO#ADNA 

[0 0 3 6] (B) ^7*3 KpCRY30-lysA 

±Ido*a<siE$ttrt:7'7*^ KDNA^ ■ft/M'* 

uex^JJ £A . 77/UMJ -2 3 3 (PERM BP- 14 
97) -?y*% KRfc£ttc£r 10 0ml OlttBA»ll!!"e»R 
*«»!*!I**-C**Lfc*, ^S^^GSrl unit/m 

[ififi)c:2 72mM v'a^D^, 7raM KH 2 P 
0 4 , lmMMgCI 2 ;pH7.4] CT^l/t, S 

■MU 0. 7 5m 1 OiWflSt^Iie (A) -C*ibftfc7' 
KMC 5 Op I fcfriB&U **lCT2 0#|81# 
SLt i?*-w<vH>— ('U±y KttSD fc/flv.^T* 

2 50 0#A'K 2 5 p FDKgfc^U '^a&HMOg 
7k<P\Z 2 0 5>K#eLfc. £fi& 3 m 1 OIlMSAJ&ifeIC 
#U 3 0t:iCTl^ra^*^, J^-vfS^ 15/i 
g/nl «r*tffi&ffiA*»«lfiJCtt«LT3 



-9- 



8J£Lfc«, TSS* 3 lc*r*\ 

[0 0 3 7] 

[^3] 



T5A$ KpCRY30-lysA 



HH&S 






BaznH I 


2 


1.5. 8.6 


E c o R 1 


1 


10.1 


Kp n I 


1 


10.1 


S a c I 


2 


2.0, 8.1 


Xb a I 


1 


10.1 


Xh o I 


1 


10.1 



[0 0 3 8] ±E»3l^LfcftaK»*<o«Wr»fji-jcJ: 

3 0 - 1 y s A\ K*MCT*B4** "7 

l/t/^Tli ?A • ?7'<AMJ 2 3 3-lysA" £ 

±f2^3a>feE6ri>4*D<, mfczf 
7^;KpCRY30-ly sASrfilRiHiBamH I 

-etym-rzzbicx'o^ k p hsg2 9 sica 

8. 6 k bODNASffrttxT, S 

£tf*SSJfol. 5 k b<DDHAmfr*m&£tl1to 4 
fc\ KpCRY3 0 - 1 y s AJCJ:9^K 

^n^U^T!/^ • 77^UMJ 2 3 3- 
_I_y_s_A«v_^tJftrP_<.« mm .UJXt3.t.©X*tt. 
tffR^«X*I*tt»«F!Wf^* ¥£5^8£ 6 Bttit 
: FERM P-13789 t LTt?f££ixT^£ 0 
[00 3 9] £&ff)4 
^7^^ KpCRY3 0- 1 y sAO$£ttO{U 
itrKA^lfe 10Oml$:500mlf£^77^3i: 

1 2 OtZ-Cl 5#fB]8&ffi&3lLfcgL :i<7)igi& 
\Z&Mto3'?'&1Z7l'V'<?T V *A - 7 7/<AMJ 2 
3 3 - 1 y s A£«£ U 3 0 KV 2 4 P$|B1CD&&#£ 
£tTofc 0 &t/>-C, ITA^i 1 0 0 m I £ 5 0 

0ml §E^7773{:^Ltl 2 Ottl 5#Rfl#c 
SLfciSiStC, *&ifcl m 1 5 Oi^fla^a-C^ 

Lv ns3o < CT2 4^rai^a^#^fTofc <) mm® 
& v m\} l a t& jft «t * v > co ¥ 



9, ^BW^V^S KpCRY30-lysA^ 

[0040] mmms 



(a) i?r $ / v ym^^/^^^y-nfmm^ 

mm UR&iBLm o. 4%, Mr^^ 1. 4 
%, yyf-*!i!>Ao.o5%, yy^D^A 

0. 0 5%, Mg S0 4 • 7H z O 0.05%, CaCl 2 
• 2 H z O 2 p p m, F e S 0 4 • 7 H 2 0 2 p p m, 
Mn S0 4 • 4-6H 2 0 2 p p m, Z n S 0 4 • 7 H 2 
.O-2-p-p m,-N-a-C-l— 2-p-p -mv-tf-*^^— 2 0-0-ji 

g/K I»fr-;y ioom/k #t^/& o. 

1%, 0. l%€:*B*fc**i-5] 100 

ml^5 0 0ml^77^3|:^Lta$l (ttft 
#pH7.0) Lfctfc, yHT/<^r^A.77/U 
MJ 2 3 3- 1 y sA&mmXst:* ifcl^C, 5g/l 

/^-^ 5% g , er^=^ 2.3%, yvg* 
-ay^A o.o5%, 0.05%, 

Mg S0 4 • 7H 2 0 0.0 5%, F e S0 4 • 7H z O 
2 0 p pm, Mn S0 4 • 4-6H z O 2 0 p p m, tf* 
2 0 0-iig/K iSS^TS:/ 10 0/xg/l, * 
0. 3%, g#S^** 0. 3%*m8*HC®M 
1 0 0 0 m 1 £ 2 1 ®&%&&mcti:&^ 1 2 

ot-e2 o#ra«®Lfc«, r<oWciffi£fi»a*icj: 

O^bHfcigH^ 2 0ml£gaTOU M1000 
r pm, ii^Al vvnu i&&3 3t:, ^<OpH7. 
6©*«*#T-C2 4«fmi»*«:ftofc. ^*J^Tm. 

Si^^O. 1M »>mSffifc (pH6. 8) 3- 5m 
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»IS«:4t-C2 0m 6, 0 0 0 r pmCOiS'L> 

[o o 4 i J (b) ^7-;y^y^^->7 
y^y^wi* ( P H7.6) ic±t5 (a) -e» 
t^yvgtei mg/mi ojss-c, ^rtL-en^niLr^ 

(pH7.6) at r<DE«**3 3*;-C3WflHlK 

fc, ^t/^T^A'77^AMJ-2 3 3 (FERM 
BP-1497) «r±E (A) tlBI-*fr^T«*Urtt»* 

0>IB*, L-y^y©feJ*4tt7 nmol/min/mg Tfco 

ATG GCT ACA GTT GAA AAT TTC AAT GAA 
Met Ala Thr Val Glu Asn Phe Asn Glu 

1 5 
OGC AAT GCC GTG CGC CAA GAA GAC GGC 
Arg Asn Ala Val Arg Gin Glu Asp Gly 
20 25 

CCT-CTG-CCT-GAC-CTC- GCT-GAA-GAA-TAC 

Pro Leu Pro Asp Leu Ala Glu Glu Tyr 

35 40 
GAC GAG GAC GAT TTC CGT TCC CGC TGT 
Asp Glu Asp Asp Phe Arg Ser Arg Cys 

50 55 
GGT GGA CCA GGC AAT GTG CAC TAC GCA 
Gly Gly Pro Gly Asn Val His Tyr Ala 
65 70 
ACC ATT GCA CGT TGG GTT GAT GAA GAG 
Thr lie Ala Arg Trp Val Asp Glu Glu 

85 

TCC ATC AAT GAA CTG GGC ATT GCC CTG 
Ser He Asn Glu Leu Gly He Ala Leu 
100 105 
CGT ATC ACC GOG CAC GGC AAC AAC AAG 
Arg He Thr Ala His Gly Asn Asn Lys 

115 120 
TTG GTT CAA AAC GGT GTG GGA CAC GTG 
Leu Val Gin Asn Gly Vai Gly His Val 

130 135 
CTA GAA CTG TTG GAT TAC GTT GCC GCT 
Leu Glu Leu Leu Asp Tyr Val Ala Ala 



fc 0 EJL±<ott**»b, *«Wfc*a^r£/fcry y >Bfc 

[0 0 4 2] 

: 1 

£ : 1335 



mWWm : Sfcfctt DNA 

mm 

: MJ-233 

4MKfc*rE» : CDS 
fR£ft® : 1-1335 



err ca 

Leu Pro 

10 
GTT GTC 
Val Val 

GGA-ACC- 
Gly Thr 

CGC GAC 
Arg Asp 

TCC AAA 
Ser Lys 
75 
GGG CTG 
Gly Leu 
90 

GCT GCT 
Ala Ala 

GGC GTG 
Gly Val 

GTG CTG 
Val Leu 

GGT GAA 
Gly Glu 



GCA CAC 
Ala His 

ACC GTC 
Thr Val 

-CCA-CTG. 
Pro Leu 
45 

ATG GCT 
Met Ala 
60 
GCG TTC 
Ala Phe 

GCA CTG 
Ala Leu 

GGT TTC 
Gly Phe 

GAC TTC 
Asp Phe 
125 
GAC TCC 
Asp Ser 
140 

GGC AAG 
Gly Lys 



GTG TGG CCC 48 
Val Trp Pro 
15 

GCT GGT GTG 96 
Ala Gly Val 
30 

-TTC-GTA-GTC-144- 
Phe Val Val 

ACC GCA TTC 192 
Thr Ala Phe 

CTG ACC AAG 240 
Leu Thr Lys 
80 

GAC ATT GCG 288 
Asp He Ala 
95 

CCC GCC AGC 336 
Pro Ala Ser 
110 

CTC CGC GCG 384 
Leu Arg Ala 

Ga CAG GAA 432 
Ala Gin Glu 

ATC CAG GAC 480 
He Gin Asp 
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145 

GTG TTG 
Val Leu 

ATC GCC 
lie Ala 

GGT TCC 
Cly Ser 

aac ctg 

Asn Leu 
210 
GAA GCC 
Glu Gly 
225 

ATC CAC 
He His 

GGA TAC 
Gly Tyr 

GAA GTT 
Glu Val 

CTA GGC 
Leu Gly 
290. 



ATC CGC GTA 
lie Arg Val 
165 

Aa AGC CAC 
Thr Ser His 

180 
GCA TTC GAA 
Ala Phe Glu 
195 

GTT GGC CTG 
Val Gly Leu 

TTC AAG CTG 
Phe Lys Leu 

AGC GAA CTG 
Ser Glu Leu 
245 

GGC ATT GCC 
Gly He Ala 

260 
GCC TCC GAC 
Ala Ser Asp 
275 

ATC GAC GCA 
lie Asp Ala 



GCA GGC 
Ala Gly 
305 

GTC CAC 
Val His 

GGC ATG 
Gly Met 

GCC CGC 
Ala Arg 

ATC GTG 
He Val 
370 
ATC TAC 
He Tyr 
385 

ACC GGC 
Thr Gly 



CCC TCC ACC 
Pro Ser Thr 

GTA GAC GAC 
Val Asp Asp 
325 

TCC GAC AAC 
Ser Asp Asn 

340 
GTA GTA TCC 
Val Val Ser 
355 

GGC TCC CAC 
Gly Ser His 

CCA TCT GAC 
Pro Ser Asp 



150 

AAG CCA GGC 
Lys Pro Gly 

GAA GAC CAG 
Glu Asp Gin 

GCA GCA AAA 
Ala Ala Lys 
200 

CAC TGC CAC 
His Cys His 

215 
GCA GCA GAA 
Ala Ala Glu 
230 

GGC GTT GCC 
Gly Val Ala 

TAT ACC GCA 
Tyr Thr Ala 

CTG CTC Aa 
Leu Leu Thr 
280 

CCA ACC GTG 
Pro Thr Val 
. „29k_ 
GTG ACC ATC 
Val Thr lie 
310 

GAC AAA ACC 
Asp Lys Thr 



ATC GAA 
He Glu 
170 
AAG TTC 
Lys Phe 
185 

GCC GCC 
Ala Ala 

GTT GGT 
Val Gly 

CGC GTG 
Arg Val 

CTT CCT 
Leu Pro 
250 
GCT GAA 
Ala Glu 
265 

GCA GTC 
Ala Val 

CTT GTT 
Leu Val 



155 . 
GCA CAC 
Ala His 

GGA TTC 
Gly Phe 

AAC AAC 
Asn Asn 

TCC CAG 
Ser Gin 
220 
TTG GGC 
Leu Gly 
235 

GAA CTG 
Glu Leu 

GAA CCA 
Glu Pro 

GGA AAA 
Gly Lys 

GAG CCC 
Glu Pro 
300- 



ACC CAC 
Thr His 

TCC CTG 
Ser Leu 
190 
GCA GAA 
Ala Glu 
205 

GTG TTC 
Val Phe 

ac TAC 
Leu Tyr 

GAT CTC 
Asp Leu 

CTC AAC 
Leu Asn 
270 
ATG GCA 
Met Ala 
285 

GGC CGC 
Gly Arg 



160 

GAG TTC 528 
Glu Phe 
175 

GCA TCC 576 
Ala Ser 

AAC CTG 624 
Asn Leu 

GAC GCC 672 
Asn Ala 

TCA CAG 720 
Ser Gin 
240 

GGT GGC 768 
Gly Gly 
255 

GTC GCA 816 
Val Ala 

GCG GAA 864 
Ala Glu 

GCT ATC 912 
Ala He 



ATC CGC CCA 
He Arg Pro 

CGC TTC GTC 
Arg Phe Val 
360 

TGC GAA TCC 
Cys Glu Ser 

375 
ATC ACC AGC 
He Thr Ser 
390 

TAC GCC ATG 
Tyr Ala Met 



TAC GAA 
Tyr Glu 

CGC CGT 
Arg Arg 
330 
GCA CTC 
Ala Leu 
345 

GAA GGA 
Glu Gly 

GGC GAT 
Gly Asp 

GGC GAC 
Gly Asp 



GCA TAC TGC 
Ala Tyr Cys 
405 

CGG CCC GCC GTC GTG TCC GTC CGC 



GTC GGC 
Val Gly 
315 

TAC ATC 
Tyr lie 

TAC GGC 
Tyr Gly 

GAA CCA 
Glu Pro 

ATC CTG 
He Leu 
380 
TTC CTT 
Phe Leu 
395 

CGC TAC 
Arg Tyr 



ACC ACC 
Thr Thr 

GCC GTG 
Ala Val 

TCC GAA 
Ser Glu 
350 
GTA AAC 
Val Asn 
365 

ATC AAC 
He Asn 



AAA GAC 960 
Lys Asp 
320 

GAC GGA 1008 
Asp Gly 
335 

TAC GAC 1056 
Tyr Asp 

ACC CGC 1104 
Thr Arg 

GAT GAA 1152 
Asp Glu 



AGC TCC 
Ser Ser 
410 

GCT GGC AGC TCC 



GCA CTC GCA GCC 1200 
Ala Leu Ala Ala 
400 

AAC GCC TTC ACA 1248 
Asn Ala Phe Thr 
415 

CGC CTC ATG CTG 1296 
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Arg Pro Ala Val Val Ser Val Arg Ala Gly Ser Ser Arg Leu Met Leu 

420 425 430 

CGA CGC GAA ACG CTC CAC GAC ATC CTC TCA TTA GAG GCA 1335 
Arg Arg Glu Thr Leu Asp Asp lie Leu Ser Leu Glu Ala 



435 440 
Hf£=i-K1-$fte*«:^tf*£$lK)l. 5 kb^DN 



445 

1(3 3] KpCRY 3 0- 1 y s A<D 



m2] 



T mr Sail 



PyuH Act I &cl | 



JeuM/Ooff 



t 1 1 1 1 1 1 I I I » I » ■ I I 

lOOtp 



1.5Kb 




Acq ri DraB 



PvuH Accl Sac I 



[03] 




MCI 



Sad 



(51) Int. CI. 6 

C 1 2R 1:13) 

(C12N 1/21 

C 1 2R 1:15) 



F I 



C12R 1:13) 



-13- 



